ABSTRACT. Extending a result of Putcha and Yaqub, we prove that a non-nil ring must be finite if it has both ascending chain condition and descending chain condition on non-nil subrings. We also prove that a periodic ring with only finitely many non-central zero divisors must be either finite or commutative.
I. INTRODUCTION AND TERMINOLOGY.
Over the years several authors have given sufficient conditions for a ring R to be finite, among them the following:
(I) (Szele, [9] ) R has both ascending chain condition and descending chain condition on subrings;
(II) (Ganesan, [4] , [5] ) R has non-trivial left zero divisors, of which there are only a finite number; (III) (Bell, [i] ) R contains no infinite zero ring and no infinite subring without non-zero nilpotent elements; (IV) (Putcha and Yaqub, [8] ) R is non-nil and has only finitely many nonnilpotent elements.
The present study, which presents some new conditions for finiteness, was motivated by the Putcha-Yaqub paper. Our first two theorems are ones suggested by that paper; the third is a new result on the old theme of commutativity and finiteness.
Throughout the paper the term zero divisor will refer to a one-sided (i.e. not necessarily two-sided) zero divisor. By a left (right) zero divisor we shall mean an element y for which there exists x # 0 such that yx 0 (xy 0).
If Xl,X2,...,x k R, the subring generated by the x.lwill be denoted by fx l,x2,...,X and for each x R, the symbols A(x) and Ar(X) will denote respectively the left and right annihilators of x. The symbols C and N will be used for the center of R and the set of nilpotent elements of R. The If there exists a non-zero idempotent f # I, the decomposition R fR + (1-f)R shows that R is finite, since both summands are finite by the lemma. Therefore, assume that is the only non-zero idempotent, and use the periodicity of R to obtain the property that every element is either nilpotent or invertible a property that R forces N to be an ideal [7] . The factor ring has ascending chain condition and descending chain condition on subrings, hence is finite by (I). Now consider N, and let B be any zero ring contained in N. If every non-zero idempotent is regular, there exists a unique non-zero idempotent, necessarily I; and every element is invertible or nilpotent. It follows, again by [7] 
